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Several intermediate performance objectives and 
corresponding criterion measures are listed for each of 16 terminal 
objectives for an intermediate appliance repair course* She materials 
were developed for a 36^Meek course (3 hot^rs daily) covering the 
areas of refrigeration^ maintenance^ repair^ and troubleshooting of 
refrigerators and air conditioniDg. Titles of the 16 terminal 
objectives sections are copper Tubing^ Basic Eefr igeration^ 
E#frigeraticn^ Refrigeration cycles, Eef rigeration Components, 
Bef rigerants^ Temperature Contrcls, Automatic Defrost, Evacuating and 
Charging, Assembly, Troubleshooting (llectrical Refrigerator) , Room 
Iir ConditlOBing, Troubleshooting (Room Mr Conditioners) g Reneiial 
Eartf, Inventory Control, Shop Hanagement, and S,I-E, Program, (This 
manual and S^i others were developed for various secondary level 
vocational courses using the System Approach for Education (SAFE) 
guidelines*) (5D) 
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ACCRmiTATION W. 9025 
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COlffiSE DESCRIPTIOIi 

This course includes Rerrigeration^ Maintenance, Repair and Troubleshooting 
of Ref rigeratcrs and Air Conditioners, 
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9025 - ApmiANCE REPAIR - iNTmiEDlATB 
Syllabus Of Terminal Performance Objectives 
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Copper Tubing 


27.0 


Basic Refrigeration 


23.0 


Refrigeration Cyclss 


29.0 


Refrigeration Components 


30.0 


Refrigerants 


31^0 


Temperature Controls 


32.0 


Automatic Defrost 


33.0 


Evacuating and Charging 


34^0 


Assmbly 


35*0 


Troubleshooting (Mectrical Refrigerator) 


36.0 


Room Air Conditioners 
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Troubleshooting (Room Air Conditioners) 


38*0 


Renev/al Parts 


39^0 


Inrentoi^f Control 


40-0 


Shop Management 


41*0 


S.I.E. Program 
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OCOBSl Tmai AFFUMCE repair (iWTm^EDIATE) 



PEHFORMAKCl 
26,0 



COPPIK TUBDIO 



The student vdll vri.th S0=6 proficiency deicribe the uses of copper tubljig 
in ^pliance service and deBonstrate his ability to make joijits that with- 
stmd leak tests at 1C J# P.S»I. 



HQ, 



26.1 



26.2 



26.3 



26.4 
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m^e rtudent will vri-th 8^ prof ieieney de- 
sartbe th# proper usey proper tools de-* 
awistrata his stoility to make a flare fit-- 
tisg . 

The rtudant wiH with proficiency swage 
and solder 3/8** copper tubing with 95/5 
solder. 

Tto rtudeirf will SO^ proficiency swage 

and solder ^ copper tubing using silver 
solder. 

The rtudent will with proficiency swege 
md solder a piece of copper md 3/8«» 
atael tubing uring silver solder. 



26*1 



26,2 



26.3 



26.4 



Crttertoo Measurea 



Describe the propar uae| proper tools 
and miOce a flare fitting ustog i*' tub- 
ing. 



Swage eild solder with 95/5 solder 3/8^ 
copper tubing to withstand leak tests 
at 100# P.S.I* 

^age and silver solder i** copper tub- 
tog to withstand 1 leak test at 100# 
P.S*I. 

S^Bge md silver solder a piece of 
copper ^d 3/8*» steel ti:^tog to wit^ 
stand a leak test at 10C# P.S.I* 
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coimSB Ti'msi APPLtMCE iCTAm (nimhEPiATE) 



raK^rblAL PEHFCEMNCE 



BASIC R^IGMATION 



The student with 90^ accuracy draw a basic refrigeration system j name 

its p^^S| and describe the refrigerant state in each part* 



No, 



Intermedin to t^SQTcmm^ Cfy^mti^^m^ 




^.1 Tte student vrtU mth 90^ aocuraey emlaiJi 
tha appUoation of heat and heat energy^ in 
raf rtgeration * 

27,2 The etudent wiH with 90^ aceuracy describe 
the effect of heat ener©r on pressiire and 

27*3 The rtudent win with 90^ aeouracy define 
sra^ble haat and its relationship to heat 
me arorament « 

27.4 ThB student will with 90^ accuracy defijie 
Irt-ent heat and its relationship to a change 
3J1 matter. 

27.5 The student will with 9C^ accuracy e^^lain 
tbg concept of heat transfer and name the 
three meajis of traffisfer* 

27.6 OTie student will with 90jS acciuracy e^lalJi 
the function of insulation and the effects 
of moisture on it. 
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27.1 



27.2 



27.3 



27*4 



27.5 



27.6 



Epqslain the application of heat and 
heat energr in rafrigeration. 



E^lain the effect of heat energy on 
pressure Bnd volujiae* 

Define seniible heat md it's rela- 
tionship to heat measurement. 

Define latent heat and it's relations- 
ship to a change in matter* 

E3^1a±n the concept of heat triaisfer 
and name three means of trmsferring 
heat. 

E3^1ain the function of insulation and 
what effect moisture wa.ll have on it. 



Ammrtxnm mm m 9025 



B^niGmkTion cycus 



The etudent vnLU with 9C^ accuracy describe the refrigeration cycle, give 
ttoelr elassificationf md name the two types of refrigeration* 



[No. 



28.1 

28.4 
28.5 



Intarraodlote Poi*5?orm?.Dco Ob^iaotiTCo 



Thm gtudent i^U with 90^ accuracy describe 
the evaporation and the abeorption refriger- 
atlcm cycle* 

The student will mth 90^ accuracy name the 
Ifflportance and types of tenperature scales 
used in refrigeration* 

Tl^ student mil ¥ri.th accm'aey describe 
tbi function and techniques of changing 
faip?enheit' degrees to centigrade degrees, 

VLth 90^ accuracy name 4 types of tempera- 
ture djicU^cator s . 



28,1 



28*2 



28*3 



28*4 



Critericn HeaOTLres 



The student will name 2 of three ten^seratur^S.S 
ai^ recording devices. 
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]fc scribe the evaporation and absolution 
refrigeration cycle* 



Describe the types and the importance 
of t^pes of temperature scales used in 
refrigeration* 

Inscribe the function and tectaiques of 
changing fahrenheit degrees to canti- 
grade degrees* 

Name 4 types .of tender ature indicators* 



Name 2 temperature controls and record-* 
ing devices. 



kcmmMnmi mi^ m 9025 

WBBE TlrtBl APPXIMCE REPAm ^mTEEM^IAIE) 



OTJ^/ITO; KO.29.0 mmiGERATION COMPONENTS 

The student mil with 90^ acc\iracy nsjne the 5 major components of the re- 
frigeration system and e:^lain the function of each* 



29.1 
i 

29.3 
i9-5 



IntemcdiMt© POTfarminea Objeotiros 



Tha student m,ll with aocuracy name tte 
typss of con^jressors and describe their opei 
aticii* 



The itiident will with 90% acouraey name the 
types of condansore and their function in 
thi rsfrigeration systeYn. 

The student win name 4 of 6 metering de- 
vices used iJti refrigeratiori* 



The student mXL describe the propar appli^ 
cation of 3 of the 4 metering devices nanted, 

Tbm student will name 2 of 3 types of evap^ 
orators used dji household refrigerator o* 



29*1 
29»2 

29*3 
29*4 
29*5 



C riterion Measmres 

Name the t^es of conpressors and de-- 
scidbe their operation. 



Name the t5^es of condensors and de-- 
scribe their function in the refrigei*- 
at ion system, 

Nane 4 of the 6 metering devices used 
in refrigeration* 

Describe the proper application of 3 
of the 4 metering devices nauned. 

Name 2 types of evaporators common to 
household refrigeration. 
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A^milCl REPAIR (PITgU-EDIATE) 



REFRIimANTS 



The student vd.ll with 90% accuracy name the 3 common refrigerants, the 
sattu-ation temperature of them and the safety precautions needed to handle 
them. 



No. 




3o.a 

I i 
30,3 

30.k 



The student wiU with 905S accuracy name the | 30,1 
refrigerant comnonly used in* household re- 
frtgeraticffi and give it's boillJig point. 

The student wiU Vfith lOC^ identify an F-22 [30.2 
cylliider, ^ve its boiling point Kid descri" 
its application. | 

The student vdU with IOO56 accuracy identifjl 30.3 
a R-502 cylinder, give it's boiling point 
and describe its application. 



Tto student will name 4 of 5 main safety 
precautions to be abserved when working withj 
refrigerants. 



30.ZJ 
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Identify and give the boiling point of 
the most common household refrigerator 
refrigerant. 

Identify m P-22 cyliridert give it's 
boiling point J and desorlbe its^ ap- 
plication* 

Identify an R-502 cylinder ^ give it's 
boiltog point and deseri-be its appli^ 
cation. 

Name 4 of 5 main safety pre cautions to 
be observed when working with refrige- 
rant s* 



koutGmA'nm m^m. 902g 



ALLIANCE REPAm (mT^C^IATE^ 



THdPmATURE CONTOOLS 



The etudent wiU ^th 90^ accuracy desgrtbe the two major tj^es of temperature 
controls and demonstrate M-e ability to adjust them both. 



IntarnioiJj^^to rCTfciv-i^roQ Ob^ec^tl^^g^ 



Tha etudent with 90^ aceuracy deBoribe 

the operation of a ten5>eratu« control, 

Tha student will with 90^ accuracy descrd.be 
the operation of a pressure control* 

Tto student wLH with 90fo accuracy adjust 
the cut-Jjif cut-out and differential of a 
tenperatiu^e control. 

The student wiUL with gOjS accuracy adjust 
the cut'-dji, cutout and differential on a 
pressure control* 




31*2 



31,3 



31*4 



Critorlnn Meas\iroa 



Describe the operation of a temperature 
control, 

Descri-be the operation of a pressure 
control* 

Adjust the cut--in| cut-out and dif- 
ferential screw on a ten^erature con- 
trol* 

Adjust the cut-^in, cut«out and dif- 
feront^eQ. on a presmire control* 
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AFPIJ^CE REPAIR (iNTEatelATE) 



mi- 



AUTOMATIC DEFROST 



The' student win with 90fl aeciiracy deicribe the function of reverse cycle 
defrost versus heater defrosting, and means of controlling defrost cycles, 



mo. 



InteiTsodlato Porfottuance Ob.laetlvgo 



pi3 



:ft-,':-. 



32,1 
32.2 



m 

My. 



Mm 
ma;'::: 
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ni© student wiU with 905! aceuraay de scribe 
reverse ey^le defroBtiiig. 

Itoe stiidest win with 90^ aeauracy desoriba 
the defrost cycle MBing heaters. 



Criterion Heamiras 



Describe reverse cycle dafrostijig. 

Descrtbe the defrost cycle using heat- 
ers. 



of cOTtrolliJig defrost cyclt 
the operstion of each« 
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of each* 
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COURSE Vrrmt AFPUAHCE RgAIR (IN'^MEDIATE) 



ommwm ro.. 



EVACUATDIG & CHARGING 



The studeni vd.ll with lOOjl accuracy Install gauges, evacuate system and 
recharge system. 



Inbermodlats Pgiyi'crLr.C-flce Ob^m%i,xm 




33.2 



33.3 



33.4 



33.5 



33-6 



The gtudent will with IOO56 accuracy Install 03. 1 
low and high side gauges. 

i 

The student will with 100^ aaouraey install t3»2 
a vaeuum puiqp and piamp ay stem down to 26* 5 
lAchaa of laeroury* 

Tte student will with 100^ acouraey ohw'ge C3»3 
the system with 14 oz. F--12 UidJ^ a oh»g^ 
ing station* 

Tha itudant will with 100^ aeouraey charge 33.4 
the systaa i*ith F-i2 using ten^erature 
pressure relation method* 

Tha rtudent will with 100^ accuraey test the 33,5 
system for leaks using a halide leak detec- 
tor* 

With 100?l accuracy test the systera for leaks 33*6 
using an electronic lert detector. 



Gritarion Hca^urea 
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Install low md high side gauges* 



Install vacutM pump and pump system 
down to 26.5 inches of mercury. 



Charge system with 14 oz. F-12 using 
the charging station. 



Ghaa^ge the ^stem wj.th P*12 usi^ the 
tes^erature preasi^e relation method. 



Using a Halide leak detector test the 
system for leaka. 

Using Bii electronic leak detector test 
the system for leaks* 



COUBSB TXmSl APPUANCE RSPAIR (INTIBMEDIATE) 



Given the neoessaiy coi^onents the student will assenible by means of silver 
solder a complete refri-serator system that wiU maintain IQO F in the eva- 
porator. 



No. 



InteyRQdlate Forforffa Beo ObjIgoti'raB 



CrltariDn Haaom^ai 



34.1 ^7an the nscesgary coaponanti the student 
wlU. silver solder ril joints in the hsat 
axehmger'to withstand 100# P.S.I, leak 
test. 

|4#2 W-van a yaeutra p\mtp and mmif old the stu** 
dtnt will punp down ^stem to 26.5 inches 
naraury. 

34,3 (avan a charging station and cylinder of 

12 tha student wiU charge system to oper- 
ata at 14,6 lb. back pressura. 

)4«4 avan a laidc detector the student will leaOc 
tast the system trtth 100^ accm^acy. 



34.1 



34*2 



34*3 



34.4 



Silver solder all heat exchanger Joints 
to \pdthstamd a le^ test at 10^ P.S*I. 



Instril manifold and vacuum pump md 
pmp systiffl down to 26,5 inches raer-' 
cu^. 

Cheff'ge system with F--12 to operate at 
14.6 lb. back pressure. 



Lea^ test the system. 



ocman nmsi 



mie studant mil with 100^ accuracy diafnose troubles in the electrical, 
machaniaal, and refrigeration syetem* 



Ho. 



I 

2 



The student will with 100^ accuracy idertti-pS.l 
fy aiid dia^ose electrical problerai iden* 
tifiad by the following customer coripledntei 

1, Won't nm 

2, tons wQii't cool 

3, Defrosting 

Tha student wiU. with 100^ aocitfacy iden- 35.2 
tif^ and diagnose problam, identified by the 
foUewing refrigeration cotaplaijitss 
1, Won't cool 
Zm Has odor 
3, Cycles on overload 



Crttarion Heasi^es 



Criteria cont^jiad in objective. 



The student vdll with 100^ accuracy iden- 
tify and dia^ose mechanicii problems iden- 
tifi^ by the foUowjig customer con^lidntsi 
1, Noi^ 
2# Sweating 
3* Door won't close 



55.3 



Criteiia contained in objective. 



Criteria contatoed iii objective, 
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dm^TVIS 36.0 ROOM AIR CONDITION'S, 



Tha .stiident will irith 90fl accuracy xmerate md install a room air conditioner 
in thrsa common tj/pa waJidows* 



Ho. 



36.1 
36.2 
36p3 



Tim student will with 90^ aoouracy install 
a room air conditioner a double hung 
window* 

Tim eti^ont wi3JL with 90^ acciiracy install 
a room air conditionar in a Jaiousie win*- | 
dow# 

The student wi^ with 90^ accuracy install 
a room air conditioner in an awning win^ 
d^« 
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Criterion Mea^njres 



36.1 Install a room air conditionar in a 
a double hung window. 



Install a room air conditionar In a 
Lousia wijidow* 



36.2 



36,3 Install a room air conditioner in mi 

BMTii^ig W3JldOW# 



1-^ 



MJtJBI^HOOTnJQ (ROOM km CONDITIONERS) 



The student v#lll with 100^ accuracy diagnose troubles in the electrical, 
mechanical and refrigeration syBtems of a room aa.r conditio:ne-r. 



ft 

^7-1 

s 



37#2 



37*3 



fhe etudtnt will \d,th 100^ acmiraay ideiii- 
tify gnd diagnoie problttts in tha alaetEi- 
cal eirouit as identifisd by tim fallowing 
custoiBar con^laintss 
!• Unit won^t run. 
2* Fan wcn*t run* 
3* UW^t smoking. 

Kis student will with 100^ aceuracy iden- 
tify and dttagnose mechanical probleros as 
idantified by the foU^omng customar com* 
plants* 

1* LBeking water outside. 
2. Swaatlng on cabuiet* 
3« taakdng water inside* 

Ths student win with 100^ aQauracy iden- 
tify and dia^osa refrigeration probleme 
as identified by the folio^riJ^ Guetomer 
oa^lainta; 
!• Not cooling 
2, Iring up 
3* Blowing amoke 



37.1 



37.2 



37.3 
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Criterion Meiaam''es 



Critema oontaiJied In objectiva. 



Criteria contained in objaetive* 



Criteria cowtsiaed dji objectiva. 



■my 



0 
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Ths student irtU vdth accuracy, using the parte catalog, identify correct 
pCTt HEuibers on selected appliance i. 



lyitsifmadiate Perf€CTgjgcg_Ob;^eotlTO 



Tha rt^udant win select the pro^r part 
msitoor for 4 of 5 parts used in the drive 
tridji of mx automatic washer. 

The student mil select the proper part 
^ nufitoer of 2 of the 3 thsrmostats used on 
an electric dryer. 

The student will ¥dth 100^ acmiracy select 
thf, proper part numbers of ^ electric 
pa^a on an electric water biater. 

The student win with lOOjS accuracy iden- 
tify the i^oper part number for a compres* 
sor on an electric refrigerator. 
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CrtLterton Ifeanureg 



33.1 



38.2 



38.3 



Select 4 of 5 pia*t niuabers used iji the 
^ive traiji of an automatic washer. 



Select 2 of 3 part numbers of ther-- 
moetats used on an electric dryer. 



Select all electric part numbers on m 
electric water heater. 



Identify the. part number of a compres- 
sor on an electric refrigerator. 



1^5 
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Tha student td.ll irtth 9^ accuracy wite up an initial pax-tB order for a 
2 man sarviae eh^ and set up a K^urdex patera for invent oiy CQntrol* 



InbarmeJiaia ^(^Sorm^^ 



Tha student will nilth 90^ acoi^acy wit a up 
an Initial parte order 'for a 2 man servioe 
Bhap to includa oiQy fimotion^ parts* 

'Hia atudant wiU, with 90^ aomu^aay draw up 
a saiipla ijivantory control card. 



39a 



39*2 



Gritarlon Measures 



Writs up an initial parts order for a 
2 man shopt include only functional 



Draw a sample liivantoEy control card* 
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(mmmrm m. LD.o shop mNAGMMT 

The student will vd-th 9^ accuracy identify ramagement positions, draw 
up a yearly budget, md an organization chart for a 30 man shop. 



No. 



i0,2 



IntarmQdiato fmforrL'^mm Qb,ieatiTOo„ 



With 90^ aceuraey identify all management 
positions in a 30 mm service shop. 

Ittth 90^ accuracy write up a yearly opera- 
ting budget for a 30 man service shop. 



T? 



40,1 
40,2 



;JW*3 With 90^ accuracy draw up an orgairization S4O.3 
chart for a 30 man service s' 



ERIC 
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Criterio n Keasures 

Idcabify all management positions in 
a 30 man service ahop* 

Write up a ymBrl^ operating budget for 
a 30 man shop* 

Draw up sn organization chart for a 
30 men service ehop* 



IT' 
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S.I.E. 



msmnm m M^^ . ^ — — 

Upon. damOTstrating 75^ proficiency in the first and second yaar of tradM^g 
tS student shiOl bs selaeted for particlpatim in tha Sohool In&istry Pro- 
gran for A^Jimoa Sand.ca. 




No* 



Intarrgedlata Perfomr^eo Ob^lea^Taa 



\ 



The leamar will achlava SOffi as stated ^ 
tte trairriLng a^aemants for the School 
Industry Education Pro-am* 



Critari-on HeaBures 



41*0 To OTtar the S.I#E. progrira tha etu- 
dant shall be racoimnsndad by Ids aji- 
etructor upon the sttidants ccwplation 
of the Basic and laberffiadiata coursa 
objectives* 

41,1 Employer and S,I.E# CoorddjiatorB eval- 
uation as per tradJdng agreemmt. 
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